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Abstract 



PURPOSETo efficiently separate gas in low cost without using a catalyst or a large- scale cooler by a 
method wherein a gaseous mixture is revolved to be subjected to isenthalpic expansion in an axially 
symmetric ultrasonic expansion nozzle to condense a part of components and the condensed component 
is separated by centrifugal separation action accompanied by revolution. 

CONSTITUTION:Vacuum pumps 6, 7 are driven to guide a gaseous mixture 2 consisting of gaseous 
components A, B, C into an axially symmetric ultrasonic nozzle 3 and revolution is given to the gaseous 
mixture 2 by the swirler 10 of a subsonic part 1 1 while the revolved gaseous mixture is suddenly subjected 
to expansion cooling in a supersonic part 12 until the temp, of the gaseous mixture 2 reaches the 
saturation temp, of the gaseous component A or less. The gaseous component A is condensed or 
solidified in a condensation/solidification region 13 to become fine particles. The fine particles are fed to the 
wall surface part of a nozzle by the remaining gaseous components B, C by the action of centrifugal force 
accompanied by the preliminarily applied revolving stream to flow in the gap between an outer cylinder 4 
and an inner cylinder 5 while the gaseous components B, C flow in the inner cylinder 5. By this method, the 
gaseous component A is separated and returns to a gaseous state by the gas temp, rise due to the oblique 
shock wave 16 in the outer cylinder. 
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